We collected time-course data of fluorescence and absorbance and 
exponential phase, was calculated as the average over time (for t > 2 h) of normalized fluorescence times growth rate. Errors were obtained by calculating the standard deviation over replicates, in all time points, then squaring all these deviations to average them, and finally getting the root square. Data were analyzed with Matlab (MathWorks).
Bottom-up mathematical model
We developed a system of ordinary differential equations based on the known regulatory topology, and molecular details, of the MAR circuit. MarR, MarA and MarB constitute an operon whose expression is controlled by promoter Pmar 2, 3 . 4, 5 , with MarR action being reduced by salicylate, whereas MarA activates Pmar 6 . Pmar is further activated by Rob . In addition, promoter Pmar is regulated by CRP:cAMP. Here, we do not consider the moderate activation of Rob by salicylate Therefore, we write
MarR and MarB repress Pmar
where  is the cell growth rate,  the degradation rate of MarA ( δ≫μ , as mar and rob activity can be described in terms of Hill functions 11 , in which MarA and Rob act as monomers whereas MarR functions as dimer 6 .
The effect of MarA on Prob is not observable in physiological conditions 3 , so it is neglected to simplify the system of equations. Since MarB might not exert an observable repression on Pmar in presence of salicylate, it was also eliminated from the model. mar reads then as 
with KB and KC being the effective dissociation constants for transcription regulation. This model can explain that, in presence of Rob or cAMP, MarA does not increase significantly the occupancy of polymerase at the marRAB promoter, which agrees with previous experimental and theoretical data 12 .
In addition, we have
where  is the effective dissociation constant between salicylate (Sal) and
MarR,  the Hill coefficient, and  a minimal fraction of free MarR.
Simplification of the mathematical model
The previous mathematical model can be simplified for a better analysis of the 
Here, MarA could be approximated to a quasi-steady state ( x ∝ π mar , a function of time). And Eq. (S4) now reads
In case of maximal induction of the system with salicylate,  modulates the regulatory role of MarR ( 1 ≥ α S ≥ α , α = 1 represents absence of salicylate effect).
Analytical solutions of the model: steady state
In this section, we considered that a very strong the repressor acted on the system, MarR (i.e., y ≫ 1 ). We also assumed that the system was induced with high levels of salicylate, so that y 0 = α y , and that the activation term was simply reduced to the fold change (). This allowed us to simplify the model to just one equation, given by
The steady state of this equation is given then by
Analytical solutions of the model: dynamic range
Our model to describe the dynamics of a self-repressed, self-activated operon (y), implemented with two regulatory genes (repressor and activator), can be rewritten as
We used in this derivation Eq. (S6), and also assumed MarA to be a stable protein ( δ = μ ). This assumption leads to x = β y and does not change the dynamics of our protein of interest, MarR (y). The simplified model can be solved in steady state for a strong repressor ( y ≫ 1 ) and high activation fold ( ρ ≫ 1 ) to obtain
For saturating levels of salicylate, we estimated with this model an output dynamic range of R out = α −2 /3 (i.e., the ratio between the highest and lowest values of y ∞ when varying salicylate), and an input dynamic range of
2/ n in (i.e., the ratio between the salicylate values at which we have
n in is an effective Hill coefficient; see also Goldbeter & Koshland, 1981 15 ).
For α = 0.05 , it turned out R out = 7.37 and R in = 28.32 ( n in = 1.31 ).
Alternative models
For a constitutively expressed regulator ( y ), the dynamics of its regulated operon (ȳ ) can be written as
where y is constant. The steady state solution for ȳ is straightforward to obtain. Moreover, a model to describe the dynamics of a self-repressed gene ( y ), with equal production rate as before, can be written as
This model can be solved in steady state to obtain the same expression as before.
Finally, a model to describe the dynamics of a self-repressed gene ( y ) that becomes self-activator in presence of the inducer can be written as
where we have assumed competitive binding between the repressor and
in the denominator of (S13) includes the effect of independent binding, i.e., Ω = 0 for competitive binding between oxidized and non-oxidized MarR, or Ω = 1 for independent binding]. This model can be solved in steady state, also for a strong repressor ( y ≫ 1 ) and high activation fold ( ρ ≫ 1 ), as
with θ H representing the Heaviside function. Note that in the expressions above ω measures the asymmetry in the binding affinities of the two forms of MarR: ω = 1 when binding is assumed similar (as in Fig. 6 , main text), ω < 1 for stronger binding of the oxidized form, and ω > 1 when the non-oxidized form binding is stronger.). Moreover, the multimerization of the oxidized form could be considered to remain as a monomer ( n = 1 ), dimer ( n = 2 ), or tetramer ( n = 4 ). 
SUPPORTING INFORMATION CAPTIONS

Solid lines correspond to fittings to the model [A0 + A(S/K)
Parameter A was fixed a priori. Representation in arbitrary units (AU). 
